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Figure 7. Percentages of silt found in bottom sediments (from Savard, 1966).
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Y okubaitus (1977) corroborated these results with side scan sonar surveys of Block
Island Sound. East-central Block Island Sound was described as a flat, featureless plain
of silty sand, largely inactive due to the absence of discernible bedforms. This report
suggests that sand may be deposited in this region during storms, based on evidence of
sand/silt lamination in vibracores obtained in the area (Dignes, 1976). Other vibracores
obtained in this region (Twitchell, 2001) also document an approximate 8 foot layer of
silt over coarse sand, suggesting some historical event or process may be responsible for
deposition of larger-grained sediments in this area.

Analysis of Block Island Sound Monitoring Locations

Two locations within Block Island Sound were designated for detailed monitoring
to assess suitability for dredge material disposal. This section provides a closer look at
the bathymetry, bottom sediment types, and physical processes at these designated
locations.

One monitoring site (Site 8) is located about two nautical miles south of East

Point, Fishers Island, and the other (Site 9) approximately 4 nautical miles southeast of
Watch Hill Point, Rhode Island. Coordinates and water depths of the sites are:

Applied Coastal Research and Engineering, Inc. Draft Report

13



Site Latitude Longitude Depth (feet)
8 41°15.0° N 71° 5577 W 170
9 41° 14.8° N 71°48.4° W 100

The bathymetry in the vicinity of Site 8 is variable owing to its proximity to The
Race and Fishers Island. A relatively broad trough runs approximately east-west along
the southern shore of Fishers Island, and appears to be a tidal transport pathway from The
Race to the passage between Block Island and Rhode Island Sounds. Depths in this
broad trough are approximately 120-140 feet, more variable near The Race and less
variable to the east. There appear to be several kettle hole depressions in this region,
similar to kettle ponds found on the mainland, where depths can reach over 300 feet. Site
8 appears to be on the southern fringe of one these kettle holes, in which the maximum
depth is 241 feet (NOAA chart #13205).

Site 9 lies about 5% nautical miles east of Site 8. This site resides on the southern
fringe of the east-west tidal pathway between The Race and Rhode Island Sound, and on
the northern edge of the Sound’s central plain. Bathymetric gradients in this area are
mild, with site 9 located in a plain of relatively constant depth (100-110 feet).

Currents at both these locations are tidal, situated in the major transport corridor
between The Race and Rhode Island Sound. Williams (1969a) reported brief
observations in these regions, Station A, lying approximately 0.7 nautical miles west of
Site 8, and Station 21, lying about 1.5 nautical miles south-southwest of Site 9. Mid-
depth currents at Station A were of order 1.5 knots on the ebb and 1.4 knots on the flood;
directions were east-west. Station 28 (closer to Fishers Island) showed bottom currents
(2.0 knots) were slightly less than mid-depth currents (2.2 knots), suggesting bottom
currents at Site 8 may be approximately 1.0-1.5 knots. Near-surface currents at Station
21 were 1.0-1.2 knots, and were also directed cast-west.

LeLacheur and Sammons (1932) reported current observations obtained at
individual stations within Block Island Sound in August 1930. One station,
approximately 1-2 nautical miles south of Site 8, had bottom currents approximately 1.3
knots during peak flood and 1.5 knots during peak ebb tide. Surface currents at the same
time were of order 1-2 knots. Flood flow was oriented west-southwest (261°) and ebb
flow towards 94° (or east). These measurements were repeated two weeks later, with
bottom flows reported 1.3 knots during peak flood and 1.0 knots during peak ebb.
Directions were similar. These observations should be used in a qualitative manner, as
they were obtained about ‘2-1/4 miles north-northwest of Cerberus Shoal’, or about 2
nautical miles west of site 8, probably too close to The Race for meaningful
extrapolation. However, these measurements are considered useful to this study to
illustrate the tidal asymmetry, vertical variation of currents, as well as the large
deviations between the fortnightly observations.

Another station located in the central part of Block Island Sound was sampled in a

similar manner (LeLacheur and Sammons, 1932). This location was described only as
‘Mid-Sound, south of Watch Hill’, and by the map provided it is assumed this location is
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near site 9. Current profiles were reported of similar magnitude to those at stations to the
west (Figure 8), with flood flow directed west-southwest (257°) and ebb flow towards
east-southeast (97°).

Peak Flood Peak Ebb
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Figure 8. Current profiles obtained in ‘Mid-Sound, south of Watch Hill” (LeLacheur and
Sammons, 1932). These profiles were obtained in August, 1930 and represent
average values over a 1-%2 day period.

These observations are relatively consistent, suggesting peak bottom current
speeds about 1.0-1.5 knots near Site 8, and milder bottom currents at Site 9. However,
exact locations of these observations are difficult to interpret from the literature and thus
some uncertainty exists, especially since there is evidence of strong topographic control
on current behavior. The variable bathymetry in the vicinity of kettle holes or near the
moraine (for example Fishers Island) will modify the currents, and possibly create
significant spatial variations. Currents are likely more complex near Site 8 than at Site 9,
which is in a region of less variable bathymetry.

Bottom sediments at site 8 are comprised primarily of sand (Figure 9) with areas
of silt to the west near site 9 (Savard, 1966). These sediment types can indicate intensity
of bottom currents, suggesting site 9 lies in an area of weaker bottom currents. Surficial
sediment samples obtained by Savard (1966) near Site 8 (approximately 0.4-1.0 nautical
miles away) indicate sediments comprised primarily of sand, with some gravel and silt.
Many of these samples were obtained on higher ground within the broad trough area, not
within the kettle holes. These sediment compositions indicate bottom currents may be
above 0.27-0.37 cm/sec (0.52-0.72 knots), the threshold required to transport sand
(Butman, 1987). Samples with higher percentages of gravel (24-30% gravel) were found
to the west and near the kettle hole depressions. Mud samples obtained by Bertoni
(1974) were also near kettle holes in this area. Charting the reported locations show mud
was taken from the edge of the kettle hole, with ‘gravelly sediments’ found a short
distance away (approximately 600 feet). These results suggest complex flow patterns in
the local vicinity of these bathymetric features. Some areas may experience strong scour
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currents, stripping the bottom of fine-grained material, while adjacent areas may
experience milder flow.

The closest sediment samples taken to Site 9 contained 99% sand and was located
1.5 nautical miles to the west, approximately at the same depth as Site 9. Figure 9 shows
two bottom types west of Site 9: sand and silty sand. The lack of samples at Site 9
precludes further analysis.

Evidence presented from current observations as well as sediment samples
suggests that bottom current regime at Site 8 is more variable than at Site 9. Bathymetric
variability is greater in the Site 8 region than at Site 9, this variability will modify local
currents and create complex flow patterns in and around features such as kettle holes,
depressions, and/or ridges. Site 9, where bottom slopes are mild, is located in an area that
may possess more consistent bottom currents.

Bl Gravel or Bedrock
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I sand-sit- clay

[ sity Clay
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Figure 9. Map of surficial sediment types of northwestern Block Island Sound showing sites 8
and 9. Site 8 lies in a vast region of sand, while site 9 is likely in a region of silty
sand. From United States Geological Survey Open File Report 00-304, Chapter 4.
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